Expression of thyroid hormone transporters in the human placenta and changes associated with intrauterine growth restriction.
Thyroid hormones (TH) are important for the development of the human fetus and placenta from very early gestation. The transplacental passage of TH from mother to fetus and the supply of TH into trophoblasts require the expression of placental TH plasma membrane transporters. We describe the ontogeny of the TH transporters MCT8, MCT10, LAT1, LAT2, OATP1A2 and OATP4A1 in a large series (n = 110) of normal human placentae across gestation and describe their expression changes with intrauterine fetal growth restriction (IUGR n = 22). Quantitative RT-PCR revealed that all the mRNAs encoding TH transporters are expressed in human placenta from 6 weeks gestation and throughout pregnancy. MCT8, MCT10, OATP1A2 and LAT1 mRNA expression increased with gestation. OATP4A1 and CD98 (LATs obligatory associated protein) mRNA expression reached a nadir in mid-gestation before increasing towards term. LAT2 mRNA expression did not alter throughout gestation. Immunohistochemistry localised MCT10 and OATP1A2 to villous cytotrophoblasts and syncytiotrophoblasts, and extravillous trophoblasts while OATP4A1 was preferentially expressed in the villous syncytiotrophoblasts. Whilst MCT8 protein expression was increased, MCT10 mRNA expression was decreased in placentae from IUGR pregnancies delivered in the early 3rd trimester compared to age matched appropriately grown for gestational age controls. No significant change was found in the mRNA expression of the other transporters with IUGR. In conclusion, several TH transporters are present in the human placenta from early 1st trimester with varying patterns of expression throughout gestation. Their coordinated effects may regulate both transplacental TH passage and TH supply to trophoblasts, which are critical for the normal development of the fetus and placenta. Increased MCT8 and decreased MCT10 expression within placentae of pregnancies complicated by IUGR may contribute to aberrant development of the fetoplacental unit.